INTRODUCTION
Since natural selection operates on several traits simultaneously the optimal life history has been seen as &dquo;the best compromise given a set of options&dquo; (Sibly and Calow, 1986) . Starting from this point, a great deal of the theory of life history evolution (see eg Charlesworth, 1980; Reznick, 1985; Scheiner et al, 1989 ) is based on the assumption of &dquo;trade-offs&dquo; or negative genetic pleiotropy among life history fitness components (fitness components are largely synonymous with life history parameters; see eg Istock, 1983) . For example, according to the best-known evolutionary theory of senescence (Williams, 1957) Rose and Charlesworth, 1981a, b; Rose, 1984; Luckinbill et al, 1984; Tucié et al, 1988) have provided evidence of negative genetic correlations among traits at early and late stages of life history. However, Giesel et al (1982) , Stearns (1983) , Mitchell-Olds (1986) and Engstrom et al (1989) , for example, found no evidence of negative genetic correlations among fitness components.
Independently of any mechanism of genetic control proposed, the fundamental question of the evolutionary theory of senescence is &dquo;how do long and short life spans evolve?&dquo; (Luckinbill and Clare, 1985) . Having in mind the suggestion provided by MacArthur and Wilson (1967) 
Density dependent selection
The following summarizes the method of selection used to obtain the low density, high density and control populations.
The low density regime was designed to be uncrowded for the developing larvae. At the start of this treatment, 320 beetles were chosen randomly from the base population and reared in 10 separate bottles with 100 bean seeds (ie each bottle contained 32 weevils whose sex ratio has been determined by chance). After ! 3 wk these bottles were monitored daily until the first eclosion of adults began (the eclosion is recognized by getting &dquo;windows&dquo; black; otherwise windows at the seed testa are grey). At that time beans with 1 to 3 windows (which indicate low larval density) were separated. Since the probability of larvae from same bean being sibs is higher when the number of larvae per bean is small (which could cause inbreeding depression over generations) we employed the following procedure. Beans with low larval density from all 10 bottles were kept together in a single bottle. The seeds with higher larval density were discarded. From the newly emerged adults (usually ! 1000 individuals), in the batch of low larval density seeds we chose, again randomly, 10 groups with 32 beetles, in order to establish a new generation. This procedure was repeated for 10 generations.
A high density population was maintained under high larval density. The procedure and propagule size (ie 32 beetles per bottle) were as described above, except that new generations were founded from beans containing 10-20 (rarely more).windows. Thus, the only difference between the 2 selection regimes was the higher degree of larval crowding in the high density population.
In the control treatment we did not control larval density. In all other aspects the experimental procedures were identical to those in the previous 2 treatments.
Analysis of the parental age effects
After 10 generations 200 pairs of beetles were chosen randomly from each treatment. Individual females were put into separate Petri dishes containing 3 beans and an unrelated male, for oviposition. These Petri dishes were checked daily. Upon death of the female, her life span and daily fecundity were recorded. In order to demonstrate parental age effects in the population selected for different larval density, the following 1-generation artificial selection for age-specific modification of fecundity was imposed.
This selection proceeded by choosing the females with highest 3-day fecundity record, from 1-3 as the &dquo;young&dquo; parents, and from 7-10 as the &dquo;old&dquo; parents.
According to our previous results (Tuci6 et al, 1990) (Falconer, 1981 (Sokal and Rohlf, 1981) .
RESULTS
In populations with low and high larval densities. The average longevity, fecundity > 10 d, last d of egg laying, age of peak fecundity and laying rate were higher in the low density population than in the high density population. In all above cases the differences between traits at low and high density were significant, as shown by the t-test. The observed pattern among life history traits, for weevils selected for different larval density, is quite opposite to that predicted by r-and K-selection regimes (see Pianka, 1970 Falconer, 1981) among traits for offspring of young parents within each of 3 populations. As predicted, none of the estimated correlations are significantly different from zero (for this reason we omitted their presentation, but they are available from the authors).
DISCUSSION
According to Luckinbill and Clare (1985) specific change in the external environment during preadult stages (ie high larval density) and the internal environment during adult stages (ie reproduction at the later stages) give rise to increased longevity in Drosophila melanogaster. The results of long-term selection for delayed senescence obtained by Rose and Charlesworth (1981b) , Rose (1984) , Mueller (1987) and Service et al (1988) (Partridge, 1987, has used the same arguments against negative genetic pleiotropy in the interpretation of the above-cited long term selection studies with Drosophila).
Hence, the simplest interpretation of our results is in terms of phenotypic plasticity for longevity and fecundity. It means that every bean weevil female may face a phenotypic (physiological) trade-off in the allocation of limited resources between fecundity and longevity, but in the absence of genetic variation in this allocation, the genetical trade-off is undetectable by long-term selection experiments or by genetical analyses. We could say then that differences between individuals are based on phenotypic plasticity (which is a short-term, contingent response of an individual to immediate circumstances which may increase fitness), and a genetical trade-off need not exist.
